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Introduction
A headache may have an extraordinarily high number of
causes [1]. In the majority of cases it is a primary headache.
Nevertheless, 2% of the patients followed at the outpatients’
clinic and 4% of those brought to the emergency room are
suffering from a symptomatic headache [2, 3]. A differential
diagnosis therefore becomes essential. Accurate collection
of medical history and a thorough clinical examination rep-
resent the keystone to reaching a correct diagnosis. Age of
onset, location, promoting or aggravating factors, associated
symptoms and signs, clinical overture and evolution are the
most useful characteristics to take into consideration.
Age
If a headache suddenly appears in a patient who is over
50, it must always be considered a symptomatic one in the
first place, its cause possibly being a tumour, a cere-
brovascular illness or giant-cell arteritis.
Location
When the pain always has the same location, neuroimag-
ing helps to exclude the presence of a brain aneurysm or
an arteriovenous malformation.
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Abstract The majority of patients
consulting a doctor for headache
are generally suffering from a pri-
mary headache. Nevertheless, the
possibility of it being symptomatic,
and sometimes life threatening,
must always be in the forefront of
the doctor’s mind. Medical history
and clinical examination first, and
instrumental examinations after-
wards, are the keys to a correct
diagnosis, and the first steps for
correct treatment.
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Promoting or aggravating factors
Cough or posture changes may favour the onset of a
headache attack [4] if there is an underlying structural
cause such as Arnold-Chiari malformation type 1, colloid
cyst of the third ventricle or tumour growing in the ven-
tricular system. The explosive headache which results is
due to temporary intracranial hypertension, probably
inducing a further impaction of the cerebellar tonsils in
the cerebellar-foramen magnum, caused by Valsalva
manoeuvre or obstruction of Monro’s foramen following
the intraventricular tumour’s dislocation.
Exertional or sexual headache may be symptomatic of
a subarachnoid haemorrhage (SAH). If a headache begins
or remarkably worsens when the patient has an upright
position, it may be considered pathognomonic for CSF
hypotension syndrome [5].
Therefore, before diagnosing it as a primary headache
correlated to a particular situation, the above causes must
be excluded.
Associated signs and symptoms
Focal cerebral symptoms may be associated with a headache
attack, representing the so-called “aura”. Visual and sensory
auras generally begin gradually and diffuse slowly: it takes
almost 20 min to reach their widest distribution. Their slow
diffusion helps to distinguish them from transient ischaemic
attacks, which have a quicker diffusion.
Brainstem symptoms (dizziness, diplopia, ataxia,
dysarthria) might be associated with basilar migraine,
more frequent during childhood or adolescence. The onset
of a headache in an adult must be carefully evaluated,
because vertebral-basilar artery insufficiency syndrome
shows more frequently in adults and has the same symp-
toms [6, 7].
Horner’s syndrome is frequently associated with clus-
ter headache or homolateral carotid artery dissection in
the neck [8]. This possibility must be taken into consider-
ation when a patient shows symptoms and signs suggest-
ing a cluster headache, but the pain is continuous instead
of intermittent.
Headache associated with a general malaise, high tem-
perature and high ESR values is the typical manifestation of
giant cell arteritis [9]. Jaw claudication may be associated.
Headache associated with high temperature and stiff
neck may be the opening sign of meningitis or menin-
goencephalitis. When the meninges of the cranial basis
are involved, the deficiency of some particular cranial
nerve (VII, VIII, VI, III) may help to formulate the right
diagnosis.
Evolution
If a headache begins acutely and very soon becomes
severe, it is more likely an organic than a primary one.
First, SAH must be excluded. When evaluating a migraine
characterised by recent onset, the possibility of it being a
migraine following a SAH must always be considered.
In a typical migraine attack, pain reaches its highest
point in 30 min to two hours, while the pain caused by a
SAH has a sudden onset and is severe from the very begin-
ning. A stiff neck might be present during a migraine attack,
but it is rare to find meningism; on the contrary, in a SAH
meningism is part of the clinical picture, even if it some-
times appears after several hours. Presyncopal signs or a
faint at the onset of the pain; a worse than ever cranial pain
(“the worst attack of my life”); and the presence of neuro-
logical failure signs all indicate the presence of a SAH [10].
The rupture of an aneurysm is the most frequent cause of a
SAH; to a lesser extent the cause is an arteriovenous mal-
formation. An increase of the aneurysm or of the malforma-
tion’s volume, or their leak into the subarachnoid space,
which would not be enough to cause a catastrophic haemor-
rhage, might instead be the cause of one or more warning
headaches, which might be interpreted as migraine attacks
[11]. Even though it is difficult, it is important to identify as
soon as possible a warning headache, because this is the
only way to begin timely and successful treatment, which is
essential to save the patient’s life. Non-headache suffering
patients, who report the recent onset of a head pain with a
sudden beginning (the so-called “thunderclap headache”)
and already known headache suffering patients who report a
worsening of the usual pain without any apparent cause
must always be carefully evaluated.
If a headache does not gradually wane, but on the con-
trary progressively worsens over days or weeks, it could be
the sign of a mass lesion [12]. The symptoms of a headache
associated with a mass lesion and those of a tension-type
headache are very similar and therefore these two possibili-
ties must be considered when formulating a differential
diagnosis. If a headache is the sign of increasing intracranial
pressure, often it shows in the morning, worsens by sneez-
ing or physical activity and is accompanied by vomiting (not
preceded by nausea, especially in children). Headache is
more often the sign of an intracranial tumour in children
than in adult patients. In fact, tumours of the posterior cra-
nial fossa are more frequent during childhood.
When to suspect a dangerous headache
Even if the neurological examination does not reveal
anomalies, a doctor should suspect that a headache might
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be a symptomatic one if certain clinical characteristics are
present, such as:
- recent onset of a severe headache of a new kind in
middle aged or older patients,
- inexplicable worsening of a pre-existing headache,
- fixed unilateral location of the pain,
- no response to treatment,
- progressive course,
- association with physical efforts,
- association with derangement, loss of consciousness,
seizures, profuse vomiting.
If these clinical characteristics go together with anom-
alies of the neurological objective examination, the diag-
nosis of “symptomatic headache” can be formulated with
little or no doubt.
Diagnosis
All the examinations used in neurology and neurosurgery
might be requested to diagnose a headache. The indis-
criminate use of medical tests has no justification and
would represent a waste of money, being at the same time
a source of anxiety for the patient involved.
The choice must be based on the results from the med-
ical history and the objective examination [13, 14]. A full
blood test might be useful, if an infectious disease is sus-
pected; ESR will help to diagnose a giant cell arteritis,
other blood vessel inflammations, or hidden mass lesions;
head CT scan is the right choice to find the presence of a
SAH; brain MRI is more sensitive and specific when the
presence of tumours of the posterior cranial fossa or CSF
flow pathologies are suspected; MR angiography allows a
better definition in case of venous sinuses thrombosis,
aneurysms, arteriovenous malformations, carotid artery
dissection (in this last case, Doppler ultrasonography of
the supra-aortic blood vessels could be useful).
If a SAH is suspected, but the head CT scan is normal,
or meningitis and/or encephalitis is suspected, a lumbar
puncture is suggested. Cerebral angiography represents
the so-called golden standard to diagnose structural
lesions of cerebral circulation, especially aneurysms, vas-
culitis and arteriovenous malformations.
Therapy
Where symptomatic headaches are concerned, therapy
will be both symptomatic and causal.
Pain therapy is based on the use of NSAIDs, anal-
gesics and triptans. Sumatriptan can be effective in differ-
ent forms of secondary headache, including those due to
dissection of carotid or vertebral artery, head and neck
cancer and seizures [15, 16]. Anti-oedema drugs (for wet
brain or intracranial hypertension), AEDs (for seizures)
and antipyretics (for high temperature) might be used
when a symptomatic therapy is necessary.
Causal therapy might be both medical (e.g., antibiotics
or antiviral drugs to treat meningitis or encephalitis; cor-
ticosteroid drugs to treat giant cell arteritis, etc.) and sur-
gical (in case of a mass lesion or an aneurysm, etc.).
Conclusions
When evaluating a head pain, it must always be remem-
bered that a headache can be called “a primary one” only
if and when the possibility of it being symptomatic has
been excluded without doubt.
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